EXPRESS MAIL CERTIFICATE 



//s/02. &\ 8 

a/ ' Label No. 




/ 

Dati_ 

I hereby certify that, on the date indicated above, this paper or fee 
was deposited with the U.S. Postal Service & that it was 
addressed for delivery to the Assistant Commissjener for Patents, 
Washington, DC 20231 by ~Expre$9>*V3&C EQ2tt~Qfi\ce to 
Addressee" service. 



PLEASE CHARGE ANY DEFICIENCY UP TO $300.00 OR CREDIT 
ANY EXCESS IN THE FEES DUE WITH THIS DOCUMENT TO OUR 
DEPOSIT ACCOUNT NO. 04-0100 



Name (Print) 



Customer No. 




Signature 



Docket No: 9496/0L410 



07278 

PATENT TRADEMARK OFFICE 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of: Takashi Ohsaki 

Serial No.: 09/615,104 Art Unit: 1754 



W 0 

O q 
o ^ 



Confirmation No.: 4085 



Filed: 07/13/00 



Examiner: Stuart Hendrickson 



For: CARBONACEOUS NANOTUBE, NANOTUBE AGGREGATE, METHOD FOR 
MANUFACTURING A CARBONACEOUS NANOTUBE 



Pending Claims as of October 15, 2002 

Assistant Commissioner for October 15, 2002 

Patents 
Washington, DC 20231 

Sir: 

1 . (Once Amended) A carbonaceous hollow nanotube comprising: 
a carbon material and having an inner diameter less than or equal 
to 5nm; and an outer diameter wherein the difference between said outer diameter and 
said inner diameter is equal to or less than 20nm; 



said carbon material comprising hydrogen atoms and carbon atoms; 
wherein said nanotube is tube-shaped. 



2. (Once Amended) The carbonaceous nanotube according to claim 
1 , wherein the difference between said outer diameter and said inner diameter is equal 
to or less than 10nm. 

3. The carbonaceous nanotube according to claim 1, further 
comprising at least one transition metal atom. 

4. (Once Amended) The carbonaceous nanotube according to claim 
3, wherein said transition metal atom is iron. 

5. (Once Amended) A fiber aggregate, comprising: carbonaceous 
hollow nanotubes comprising a carbon material and having an inner diameter of less 
than or equal to 5nm; and an outer diameter wherein the difference between said outer 
diameter and said inner diameter is equal to or less than 20nm; 

said carbon material comprising hydrogen atoms and carbon atoms; 
said carbonaceous nanotubes comprising at least 70 weight % of 

said fiber aggregate- 
said hydrogen atoms comprising 0.1 to 1 weight % of said fiber 
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aggregate; and 

said carbon atoms comprising at least 98.5 weight % of said fiber 
aggregate; wherein said nanotubes are tube-shaped. 

6. (Once Amended) The fiber aggregate according to claim 5, 
wherein the difference between said outer diameter and said inner diameter is equal 
to or less than 10nm. 

7. (Once Amended) The fiber aggregate according to claim 5, 
further comprising at least one transition metal atom. 

8. The fiber aggregate according to claim 7, wherein said 
transition metal is iron. 

9. (Once Amended) The fiber aggregate according to claim 7, 
wherein said at least one transition metal atom comprising 0.005 to 1 weight % of 
said aggregate. 

10. A method for manufacturing a carbonaceous nanotube, 

comprising: 

mixing a transition metal compound, containing at least one 
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transition metal atom, a sulfur compound, containing at least one sulfur atom, an 
organic compound containing a hydrocarbon, and a carrier gas, to obtain a raw 
material mixture; 

supplying said raw material mixture to a reaction region maintained 
at a temperature of about 900 - 1,300°C inside a reaction tube; 

adjusting said raw material mixture supply so that the 
concentration of said transition metal atom in said raw material mixture is in the range 
from about 0.025 - 0.5 mol %, and the concentration of said hydrocarbon in said raw 
material mixture is in the range represented by (273/T - 1000)) 4 - 10(73/T - 1000)) 
mol %, wherein T represents the absolute temperature (K) of the reaction region. 

1 1 . The method for manufacturing a carbonaceous nanotube according 
to claim 10, wherein said transition metal compound is ferrocene. 

1 2. The method for manufacturing a carbonaceous nanotube according 
to claim 10, wherein said sulfur compound is thiophene. 
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